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systems based on nano-tetragonal phase toughening design 
approaches. 
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Advanced Low Conductivity Thermal Barrier Coating 

Development Requirements 
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Favorable optical properties 

Potentially suitable for various metal and ceramic components 
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Thermal Conductivity and Cyclic Durability Evaluations 
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Thermal Conductivity and Cyclic Durability Evaluations 

(continued) 




i — i — r 


i — i — r 


i — i — r 


O 

O C/3 

i/o <d 

CO - 


o ^ 


£ 

O fC 
LT) 

r-~ 

o 

<N 


0 ) 


o 

>* 

o 

U) 

c 

■ 

+-» 

<0 

o 

o 

c 

o 

<D 


(0 

L- 

a> 

a 

E 

<D 


O 

£ 

m 


<D 

cj 


£ 

> 

£ 

r- 

i 

O 

S-H 

N 


00 H 

> 5 


-o 

a 


o 

i-H 

<N tsl 


u 

O C/3 

CO <D 

w ° 

pH *3 

O 1 -Sh 

uo . 

(N 

(N 


V 


_L 


J I L 


J I L 


J I L 


o 

o 

o 


o 

o 

00 


o 

o 


o 

o 


o 

o 

<N 


<D 

H 

OD 

£ 

> 

O 

u 


amjrej o; 


www.nasa.gov 


National Aeronautics and Space Administration 



t/> 

a> 


o 

co 

o 


Q. 

Q. 


< 


(/) 

0 ) 


X 

3 


CO 

<D 


D) 


co 

CD 

c 



0 

> 

0 

■o 

D) 

C 

■ 

+-» 

0 

o 

o 



0 

E 

s- 


0 



(/> 

4 -» 

0 ) 

0 


0 

0 ) 

0 

X 

3 



O) 

■ 


E 

LO 

LO 



O 

O 

CN 

O 

CN 


(0 

-I—* 

c 

0 

E 

0 


3 

cr 

0 


c 

0 

~o 

0 

b) 

0 

i_ 

3 

0 

0 

Cl 


E 


0 






00 


> 

o 

CD 

CO 
c n 
co 
c 

£ 

£ 


Current capability up to 315 W/cm 2 for TBCs 
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Mach 0.3-1 .0 High Velocity Burner Erosion Test Rig 

Burner erosion rig was developed using a newly designed exhaust 
nozzle and by accommodating increased burner gas flow to achieve 
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Erosion Resistance of Advanced Multicomponent Low 
Conductivity Thermal Barrier Coatings 

Improved impact/erosion resistance observed for advanced low 
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Advanced Multicomponen Low Conductivity Thermal 

Barrier Coatings 

Improved erosion resistance demonstrated for advanced low 
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Erosion/Impact Failure Mechanisms of Thermal Barrier 

Coatings 

Surface sintering and impact densification zones observed, with 
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under simulated turbine engine and erosion environments 


